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Preparation and characterization of solid dispersion in vitro from extract of 
Tripterygium wilfordii based on multi-component evaluation 
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Abstract: Objective  To improve the dissolution in vitro, thereby to prepare the solid dispersion (SD) from the extract of 
Tripterygium wilfordii (ETW) . Methods  Polyethylene glycol 6000 (PEG 6000) and poloxamer 188 (F68) were used as carrier to 
prepare ETW-SD by solvent-melting method. The triptolide, triptonide, wilforine, tripterine and wilforlide were used as the evaluation 
indexes to characterize the optimal prescription of ETW-SD by dissolution in vitro, scanning electron microscopy (SEM), differential 
scanning calorimetry (DSC), and X-ray diffraction (XRD). Results  The optimal formulation for ETW-SD composed of ETW-PEG 
6000-F68 (1?2?1). Compared with the raw materials, the dissolution of triptonide, triptolide and wilforine increased by a factor of 
3.32, and wilforine by 2 times, while the dissolution of tripterine and wilforlide reached more than 83% within 60 min. 
Key words: Tripterygium wilfordii Hook. f.; triptolide; triptonide; wilforine; tripterine; wilforlide; in vitro dissolution; XRD; SEM; 
solid dispersion 
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??? Tripterygium wilfordii Hook. f. ???
??????????????????????
????????????????????[1-4]?
???????????????????????
??????????????????????
???????????????????????
??????????????????[5-8]? 
????????????????????
???solid dispersion?SD?[9-10]???????[11-12]?
???[13-14]?????SD ??????????
??????????????????????
????????????????[15]?????
????????????????????
?extract of Tripterygium wilfordii?ETW??????
?? SD ??????????????????
??????????????????????
??????????????????????
?????????????DSC????????
??SEM??? X?????XRD???????? 
1  ????? 
1.1  ?? 
Agilent1200???????????????
??SE6001F??????Starter 2C???? pH
??????????????AL204??????
???-????????????KQ-800KDE ?
???????????????????RE-2000
?????????????????ZBS-6 ??
????????????????DK-S24 ??
??????????????????SHZ-IIIB
?????????????????????
CW-130 ??????????????????
??? 
1.2  ????? 
????????????????????
??????????????????????
??????? Tripterygium wilfordii Hook. f. ?
??????ETW????????? 2017020412?
??????????? 15122322?????
98.0%??????????? 14022521?????
98.0%????????????????????
???????? 111946-201501?????
98.0%?????????? 111567-201404???
?? 98.0%??????????? 111597-200505?
???? 98.0%????????????????
??????SDS???????????????
?? 6000?PEG 6000?????????????
??? 188?F68????????????????
??????????????????????
???????????100?200 ???????
??????????????????????
?????????????????? 
2  ????? 
2.1  ETW??? 
???????????????????
????? 100 g??? 10?? 95%??????
? 2???? 1.5 h??????????????
?????????????????? 3 g???
????????? 3 g???200?300????
???30 g???200?300?????? 10??
??????-???90?1??????????
???????? ETW[16]??? 6.5%? 
2.2  ETW?????????? 
2.2.1  ???????  ??????????
??????????????????????
??? 10.40?12.15?4.50?24.05 mg?? 100 mL
????????? 20.5 mg?? 25 mL????
??????????????????????
??????? 104.0?121.5?45.0?240.5?820.0 
μg/mL ???????0.45 μm ????????
??????????????????????
??????????? 5 mL? 50 mL????
??????????????????????
???????? 
2.2.2  ???????  ???? ETW ? 100 
mg??? 50 mL???????????????
????????????0.45 μm???????
???????? 
2.2.3  ????[16]  ????XB-C18??200 mm?
4.6 mm?5 μm?Welch Matereals????????
??-0.1%???????????0?45 min?20%?
40%???45?95 min?40%?50%???95?115 
min?50%?60%???115?135 min?60%?100%
??????? 218 nm??? 35 ?????? 1.0 
mL/min???? 20 μL? 
2.2.4  ?????  ?????2.2.1??????
????2.2.2?????????????2.2.3?
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1-?????  2-??????  3-?????  4-?????
5-?????? 
1-triptolide  2-triptonide  3-wilforine  4-celastrol  5-wilforlide 
 
? 1  ???? (???, A)?????? (B) ? ETW?
???? (C) ? HPLC? 
Fig. 1  HPLC of blank (mobile phase, A), standard (B), and 
ETW sample (C) 
 
2.2.5  ?????  ? ETW ?????????
? 6????2.2.3??????????????
??????????????? RSD?????
????????????? RSD???? 2%? 
2.2.6  ? ? ? ? ?   ? ? ? ? ? ? ? ?
2017020412?? ETW????? 6????2.2.3?
??????????????????????
?????????? RSD??????????
???????? RSD???? 2%? 
2.2.7  ?????  ? ETW ????? 1 ???
?? 0?3?6?12?24?48 h????2.2.3???
??????????????????????
???????? RSD????????????
?????? RSD???? 2%? 
2.2.8  ??????  ?????2.2.1?????
???? 0.2?0.5?1.0?2.0?3.0?5.0?8.0 mL?
??? 10 mL????????????????
???????????? 2.08?5.20?10.40?
20.80?31.20?52.00?83.20 μg/mL???????
??????? 2.43?6.07?12.15?24.30?36.45?
60.75? 97.20 μg/mL?????????????
16.40?41.00?82.00?164.00?328.00?410.00?656.00 
μg/mL????????????? 0.90?2.25?
4.50?9.00?18.00?27.00?45.00?72.00 μg/mL??
???????????? 4.81?10.82?24.05?
48.10?72.15?120.25?192.40 μg/mL??????
?????2.2.3???????????????
??????????X??????Y?????
??????????????????????
??????????????????????
?????????????? Y?36.863 X?
36.073?r?0.999 7????? 2.08?83.20 μg/mL?
?????? Y?37.599 X?37.470?r?0.999 9??
??? 2.43?97.20 μg/mL?????? Y?9.872 7 
X?37.161?r? 0.999 8????? 16.40?656.00 
μg/mL?????? Y?8.370 3 X?2.477 3?r? 
0.999 7????? 0.90?72.00 μg/mL??????
? Y?1.996 3 X?20.11?r?0.999 6?????
4.81?192.40 μg/mL? 
2.2.9  ???????  ???????????
? ETW?????? 18 μg/mL??????? 61.2 
μg/mL?????? 114.8 μg/mL?????? 6.8 
μg/mL??????? 68.8 μg/mL??? 50 mL?
??????????????????????
??????????????????????
????????????????????
98.87%?101.27%?RSD??? 2%?n?9?? 
2.2.10  ETW ??????????  ?????
? ETW? 100 mg??? 50 mL????????
????????????????? 0.45 μm?
???????????????????????
?????????? ETW ?????????
??????????0.45?0.18?%??????
??1.53?0.74?%???????2.87?0.42?%?
?????? 0.24?0.05?%???????
?1.71?0.16?%?n?6?? 
2.3  ETW-SD??? 
????-?????ETW-SD?????ETW
??????????????????????
????????????? 80 ????????
???????????? ETW????????
??????????????????????
????????−18 ??? 4 h???????
0       20      40      60      80      100     120 
t/min 
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? ETW-SD?????????????????
??????? 80????? ETW-SD? 
2.4  ??????? 
??? ETW 5 mg? ETW-SD?????n?
6??????????2015??????? 0931?
???????????????? 1% SDS??
???????? 75 r/min????37.0?0.5???
? 10?20?30?40?50?60 min???? 1 mL?
????????????????? 0.45 μm?
??????????????2.2.3??????
??????????????????????
??????????????????????
??????????????? 
2.5  ??????? 
2.5.1  ???????  ???????????
?????????? ETW-SD????????
??????? 1?5???? PEG 6000? F68?
??????? 3?1?2?1?1?1?1?2?1?3?
???2.3??? ETW-SD ???????2.4??
??????????????????????
????????? 2??????PEG 6000? F68
??????? ETW ????????????
???????? F68????????????
??????????? PEG 6000-F68? 2?1??
??????????????????????
?????????? 60 min ????????
? 80%???f2?50?????? F68??????
??????????????????????
??????????????? PEG 6000-F68
???? 2?1???????? 
2.5.2  ?????????  ????-?????
? PEG 6000-F68??? 2?1?????????
?????? 1?1?1?3?1?5????2.3???
ETW-SD??????2.4???????????
??????????????????????
? 3????????????????????
??????????????????-????
? 1?3???????????????????
??????????????? 60 min????
????? 80%???????????f2?50??
????????????-????? 1?3 ??
??????????????????????
??????????? 1?3???????? 
 
 
 
 
 
 
 
? 2  ?????? ETW-SD????? (n = 6) 
Fig. 2  Release profiles of ETW-SD at different carrier ratio 
(n = 6) 
 
2.6  ???? 
2.6.1  ?????  ???? ETW???-??
?PEG 6000-F68 2?1??? 1?3 ???????
ETW-SD??????2.4???????????
??????????????????? 4???
?????? 1% SDS????????????
??????????????? 60 min ???
???? 28%???????? 40%??????
????????? 60 min ????????? 
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? 3  ?????? ETW-SD????? 
Fig. 3  Release profiles of ETW-SD at different drug/carrier 
ratio 
 
 
 
 
 
? 4  ETW???-????????? ETW-SD????
?? 
Fig. 4  Release profiles of ETW, drug/carrier physical 
mixture and ETW-SD 
 
??????????????????? 60 min
??????????? 40%?????????
?????????? 30%??????????
??????????????????-????
?? ETW-SD????????????????
??????????? 60 min ???????
??? 3.32?3.32?2.23 ???????????
????? 60 min???????? 83%????
?????????????f2?50?? 
2.6.2  DSC  ???? ETW?PEG 6000?F68??
?????? ETW-SD ???? DSC ?????
??????????????????????
?? 5 mg???????? 10 ?/min?????
20?200 ?????? 5 ??????? ETW ?
77.42 ???????? 140 ??????PEG 6000 
 
 
? 5  ETW (A)?PEG 6000 (B)?F68 (C)?????? (D) 
? ETW-SD (E) ? DSC? 
Fig. 5  DSC of ETW (A), PEG 6000(B), F68 (C), physical 
mixture (D), and ETW-SD (E) 
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? 68.07 ???????F68 ? 58.74 ?????
??? ETW? PEG 6000? F68?????????
????????????PEG 6000? F68???
????????? ETW? PEG 6000? F68??
???????????????? DSC????
65.30 ?? 54.27 ??????????ETW??
?????????????? DSC??????
PEG 6000? F68?????ETW?????? PEG 
6000? F68?????????[17-19]? 
2.6.3  SEM  ?? FEI Quanta 200 ??????
ETW?PEG 6000?F68????????????
? ETW-SD?????????????????
???????? 6?????????????
??????????????????????
?????? ETW-SD????????????
??????PEG 6000? F68?????????
???????????? ETW-SD??????
????????????????? 
 
     
? 6  ETW (A)?PEG 6000 (B)?F68 (C)?????? (D) ? ETW-SD (E) ? SEM? (bar = 10 μm) 
Fig. 6  SEM micrographs of ETW (A), PEG 6000 (B), F68 (C), physical mixture (D), and ETW-SD (E) (bar = 10 μm) 
 
3  ?? 
????????????????????
???????????????????????
???????????????????????
??????????????????????
??????????????????????
??????????????????????
??[6-7]? 
???????? ETW-SD????????
?????????????? ETW-SD????
??????????????????????
?????????? ETW-SD????????
??????????????????????
???????????????? ETW-SD??
????????? ETW ??????????
?????????????????????-
?????? ETW-SD???????????
ETW????????????????????
??????????????????????
??? 
???? ETW????????? PEG 6000?
F68 ?????????PVP K30???????
??????????????????????
?????ETW-SD?????????????
??????????????????????
????????????????? F68???
?? ETW-SD??????????? 60 min??
? 80%?????????????????? PEG 
6000????? ETW-SD???????????
60 min????? 60%????? ETW-SD???
???? PVP K30??????? ETW-SD???
??????????????? 60 min ???
?? 63%??????????????????
??? ETW-SD???? 
??? ETW-SD?? XRD????????
ETW????????????? ETW-SD???
???????????? ETW ???????
???????????????????? XRD
???????????????????????
??????????????? ETW-SD???
???? XRD ??????? ETW ? ETW-SD
??????? 
F68??????-????????????
???????????HLB?? 29??????
??????????????????????
??????????F68???????PEG 6000
??????????????????????
??????????????????????
??????????????????????
???????????? pH?????[20-21]? 
A B C D E
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????????????????????
??????????????????????
?????????????????[22-23]???
?????????? ETW-SD????????
??????????????????????
? ETW-SD?????????????????
??????????????????????? 
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